Large numbers of routine and repetitive tests create an obvious need for automation. The Technicon continuous-flow system has been developed for both haemagglutination (Sturgeon et al., 1963; Marsh et al., 1968) and syphilis (Wagstaff et al., 1969) tests in blood transfusion centres. The Autotape System equipment, which performs automated agglutination tests, was first used for brucellosis testing in cattle (Gower et al., 1974) , and the second prototype has been set up for syphilis testing ) using a modification of the rapid plasma reagin (RPR) test (Portnoy et al., 1957) .
Material and method

SAMPLES
Clotted whole blood samples were obtained from blood donors, together with serum and cerebrospinal fluid samples supplied by the Central Serological Laboratories, Manchester. Lipaemic sera are acceptable, but sera with any precipitate cannot be used without prior centrifugation. A constant level insert is placed into a 'Vacutainer' tube containing the samples (Gower et al., 1974) . The tops of these are sealed off either individually, using a gloved finger, or in racks of up to 50, using 13 mm polyester foam coated with 0-025 mm polythene and mounted on a 12 mm block of wood. The tubes are then inverted and vigorously reverted to throw the sera into the insert. The tubes with filled inserts are then centrifuged at 500 g for 5 minutes. ' 2-42 g Merthiolate (Thiomersal) 2-00 g Distilled water to 1 litre This buffer has a pH of 6-9 Choline chloride (BDH biochemical grade) 40 00 g Distilled water to 100 ml Disodium EDTA Na2EDTA 9 3 g solution Distilled water to 80 ml Adjust to pH 7 0 with N NaOH and make final volume to 100 ml Preparation ofthe reagent To 0 4 ml buffer in a flat-bottomed, stoppered, 30 ml flask add 0-5 ml VDRL antigen with continuous rotation of the flask. The antigen is added over the space of 5-6 seconds and another 2-1 ml of buffer is added. To this, add 1 25 ml of choline chloride, 0-25 ml EDTA, and 0 5 ml distilled water. The reagents are stored in a refrigerated compartment and are put on the tape by pneumatically driven pens, the predetermined volume being metered by Hamilton syringes, also pneumatically driven. When the pen is in the higher position, the syringes are activated so that an aliquot of reagent is drawn from the reservoir; at the same time a rocker bar mechanism seals the reagent dispense line between the syringe and the pen. In the lower position the pen is in contact with the tape, the rocker bar seals the tube between the syringe and reservoir, releasing its previous position, and the reagent is placed on the tape by depression of the syringe plunger. The length of time the pen is in the down position depends on the speed of the tape, and is set to give a profile of reagent of 12 x 4 mm, there being 8 mm between each profile.
The next section is the sample head. Running parallel with and mechanically interlocked to the tape is the sample conveyor system, each carrying 200 tubes at one loading. These tubes are identified by sequential numbering on the printout, and every tenth tube is sequentially identified by a 1 in 10 marker. To start the printout mechanism a tube must be present in the conveyor and at the same time a profile must be present on the tape. Subsequently, in the absence of a sample tube, the printout records a 'no tube in carrier' condition. A marker is activated by a positive or error condition, selecting those samples in the conveyor which correspond with the profile producing suchconditions. Identification is thus automatic and precise.
The RPR test adds 7-5 ,uA of serum to 2 5 ,ul of reagent, the mixture being incubated at 29°C and mixed at a flow rate of 4 1/min and a RH of 55 % for 5 min, giving a sample rate of 480 per hour.
To discriminate between positive reactions, negative reactions, and 'no serum added', settings on the analyser were adjusted using a series of known reagents and sera. A sample is classed as negative when a combination of the following two criteria has been fulfilled: 32 or more particles with the scanned intercept of -7 ,m and with an optical density above a predetermined level, these being the reagent particles: and less than 15 particles with a scanned intercept of 3 7 ,um at a different and higher optical density. A Table 2 . Samples from patients previously tested by the Central Serology Laboratory (CSL) were tested by the Autotape System (Table 3) . These samples had been selected by the CSL for confirmatory testing fromabout 50000 specimens received by the laboratory and included specimens referred to the Reference Laboratory from outside the region and specimens for routine testing. Where technically possible all specimens were examined using the cardiolipin Wassermann reaction (CWR), the Reiter protein complement fixation test (RPCF), the treponemal haemagglutination test (THA), (Sequeira and Eldridge, 1973) , and, in the majority of specimens, the fluorescence treponemal antibody (absorbed) test (FTA (Abs) group.bmj.com on July 6, 2017 -Published by http://jcp.bmj.com/ Downloaded from Automation of the rapid plasma reagin test using the Autotape System Clean serum must be used to eliminate a false negative condition. A serum which is a very strong reactor produces very large particles, insufficient in number to be interpreted by the analyser on the additional coding. Normally, this would give an error condition of 'no reagent detected', but if there are particles of the appropriate size already present in the serum these will be interpreted as being reagent particles giving a false negative result. Lipaemic sera do not cause this error.
The AS system introduces into the laboratory direct automation of slide tests under standard and, therefore, reproducible conditions. In theory, this equipment can carry out and read any agglutination slide test once the volumetric and incubation time adjustments have been made and the decisive criteria for 'positive' or 'negative' have been set. The RPR test shows itself to be capable of successful application.
